We measured gastric emptying, using the technique of paracetamol absorption, in eight women on their first and third postpartum day. Gastric emptying was rapid and there was no difference between the first and third day in the time to peak plasma concentration of paracetamol. Six women returned after six weeks for a further study. Gastric emptying was still rapid but the metabolism of paracetamol appeared to be slower than that found during the immediate postpartum period. These findings suggest that fluid fasting guidelines in patients more than one day postpartum need not be different from those in non-pregnant patients.
The risk of acid aspiration is increased in pregnant women at term. High concentrations of gastrin increase gastric secretion I and gastrooesophageal reflux is common. 2 Gastric emptying may be delayed because of decreased concentrations of motilin,3 labour4 and the administration of opioid drugs. 5 Many of these risk factors are thought to persist in the early postpartum period and precautions against acid aspiration have been recommended before general anaesthesia at this time. 6 -9 However, there are no specific recommendations regarding the time period after delivery when these factors revert to normal and such precautions may not then be necessary.
A paracetamol absorption method has been used previously to measure gastric emptying in a group of ten patients between two and five days after vaginal delivery.5 Gastric emptying was similar to that found in twelve patients in labour who had not received opioid drugs, but faster than those in labour who had received opioid drugs. Radioactive marker studies in pregnant guinea pigs have shown delayed gastric emptying at one day but not four days postpartum. 10 There has been recent interest in appropriate fasting guidelines for elective surgery I I and it would be valuable to know if gastric emptying was delayed in the puerperium.
The aim of this study was to measure gastric emptying one day and three days postpartum, using the technique of paracetamol absorption, 12 METHOD The study was approved by the Research Ethics Committee of the Chinese University Faculty of Medicine and written informed consent was given by all patients.
Patients were eligible for the study if they were ASA I and had uncomplicated term pregnancies with normal vaginal deliveries, Exclusion criteria included smoking, diabetes, pre-eclampsia, a history of gastrointestinal disease and treatment with opioid drugs or other medications affecting gastric function within the previous twelve hours.
Gastric emptying may vary considerably between patients so the same patients were studied repeatedly under identical conditions at set intervals postpartum. Eight Chinese patients were studied on the first day (12-36 hours) and the third day (60-84 hours) postpartum, All patients were invited to return at six weeks for a further study, They were fasted overnight for at least six hours before each study and were not permitted to take paracetamol for eight hours before the study. A baseline 5 ml venous blood sample was taken from the patient before 1.5 g of soluble paracetamol ('Disprol', Reckitt & Colman Pharmaceuticals) in 100 ml of water was given orally. Patients were kept supine or sitting for two hours and venous blood samples were taken at 15, 30, 45, 60, 90 and 120 min, The plasma was separated and stored at -20·C before analysis. The plasma concentraions of paracetamol and its glucuronide conjugate were measured by high pressure liquid chromatography (HPLC) using a modification of methods described previously,I3 The graph of peak area ratio against concentration of paracetamol was linear over the range Ilg.ml-I and the mean recovery over this range was 95.7%. The coefficient of variation for between batch assay varied from 2.3% to 5.2% and for within batch assay varied from 0.12% to 0.50%.
The area under the plasma concentration-time curve (AVC) was determined by the linear trapezoidal rule. The time to peak concentration (Tmax) was compared among groups using the Wilcoxon Signed Rank test. The peak concentration of paracetamol (Cmax) and the individual concentrations and AUCs for paracetamol and its glucuronide conjugate were compared among groups using analysis of variance for repeated measures. P values of < 0.05 were considered significant.
RESULTS
The eight women had a median (range) age of 30 (27-37) yr, weight of 65 (56-87) kg and gestation of 39 (36-42) wk. Gastric emptying was measured initially at 25 (14-35) hours postpartum and again at 70 (62-81) hours postpartum. Two women declined to return at six weeks.
The shape of the paracetamol concentrationtime curve, with an early Tmax, was very similar between and within patients ( Figure 1 ). There were no differences detected between the patients at one day and three days ( Table 1 , 2). The concentrations of paracetamol at 60 and 90 min and the AVCs for paracetamol from 0 to 60, 90 and 120 min were greater at six weeks compared with one and three days (P< 0.05, Figure 1 ). The AVCs for the glucuronide conjugate of paracetamol from 0 to 60, 90 and 120 min were smaller at six weeks compared with one and three days postpartum (P< 0.05).
DISCUSSION
The shape of the concentration-time curve, with an early Tmax in all three groups, was similar to that found by Nimmo and others in non-pregnant patients with normal rapid gastric emptying and unlike the curves found in patients with delayed gastric emptying. 5 The similar Tmax among groups implied that gastric emptying was similar on the first and third postpartum day, and also six weeks later when the physiological changes of pregnancy have returned to normal. 14 Although Tmax, Cmax and AVC from paracetamol absorption have been used to reflect I  14  15  62  30  no sample  2  25  15  71  15  45  3  35  15  81  15  30  4  22  15  67  30  no sample  5  25  30  71  30  30  6  25  15   72   15  15  7  31  30  70  15  30  8  21  30  62  15  15 gastric emptying, there may be limitations to this technique when comparing women at different stages of pregnancy and the puerperium. Cmax is determined partly by the volume of distribution which changes throughout pregnancy and the puerperium. The lower AUC for paracetamol at one and three days postpartum may be caused by a greater volume of distribution at this time compared with the non-pregnant state at six weeks. However, the lower AUC also reflected an increase in the plasma clearance of paracetamol because the corresponding AUC for the glucuronide conjugate was greater at one and three days than that at six weeks. Pregnancy has been associated with a 58% increase in the plasma clearance of paracetamol by increasing the activity of oxidative and glucuronidation pathways.15 This appears to persist in the immediate postpartum period. Tmax is dependent on gastric emptying, the absorption constant from the intestinal lumen and the elimination constant. For paracetamol, gastric emptying is considered the rate-limiting step. 16 There are no data on changes in absorption constant during pregnancy but the rapid absorption pattern makes it unlikely that this is delayed. An early Tmax in pregnant patients would still indicate that there was no delay in gastric emptying. 17 A gastric impedance technique has been used previously to study gastric emptying in nonpregnant, third trimester and postpartum patients within sixty minutes of delivery. 18 No difference was found between the pregnant and non-pregnant groups. Some of the postpartum patients had significant delay in gastric emptying, which was probably caused by the promethazine and pethidine given during labour. However, this study may be criticised because there was no control of gastric acid production which may affect the impedance measurements. 19 A similar applied potential tomography technique has been used recently to measure gastric emptying in women two to three days postpartum and provisional data show rapid gastric emptying at that time. 19 The risk of aspiration in postpartum patients has also been evaluated by examining intragastric pH and volume criteria. There were no differences between gastric pH and volume in 21 patients, 9 to 42 hours postpartum, and 11 non-pregnant patients, but 75% of pH values were less than 2.5 in both groupS.20 However, the premedication was not standardised, and atropine and opioid drugs were given to most patients. Twenty-seven of fifty postpartum patients undergoing sterilisation had a pH less than 2.5 although the interval between delivery and surgery was not specified. It was concluded that pH was similar to that found in nonpregnant patients. 8 U ram and others measured gastric pH and volume from 2 to 48 hours postpartum in forty patients and concluded that the risk of aspiration was not decreased by delaying general anaesthesia past two hours. 6 ,7 There were no differences in gastric pH and volume among early Many of the other factors which may increase the theoretical risk of aspiration in pregnant patients appear to abate shortly after delivery. Plasma concentrations of progesterone 21 and gastrin I start to fall by thirty minutes after delivery. Gastrooesophageal reflux in the first 24 hours after delivery has not been studied but is reported to be normal by the second day.2 The concentration of motilin has not been measured immediately postpartum but is normal at one week. 3 These studies would suggest that the approach to prophylaxis against acid aspiration should be more consistent between non-pregnant and postpartum patients.
This study showed that gastric emptying was rapid in patients one day after delivery. This suggests that fluid fasting guidelines for these patients need not differ from those for elective nonpregnant surgical patients. 
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